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Lubricants and their Related Products Sectional Committee, PCD 25 


FOREWORD 


This Indian Standard (First Revision) was adopted by the Bureau of Indian Standards after the draft finalized by 
the Lubricants and their related products Sectional Committee had been approved by the Petroleum, Coal and 
Related Products Division Council. 


This standard was originally published in 1980 and was based on ISO 3448-1975 “Industrial liquid lubricants — 
ISO Viscosity classification’, in order to meet the immediate needs of the industry by providing a classification 
of liquid lubricants according to viscosity grades. The purpose of this system is to establish a series of definite 
kinematic viscosity levels so that lubricant suppliers, users, and equipment designers will have a uniform and 
common basis for designating or selecting industrial liquid lubricants according to the kinematic viscosity required 
in a particular application. 


It is desirable that any classification system of this nature should cover the entire range of kinematic viscosities of 
liquid lubricants normally used; at the same time, the number of kinematic viscosity grades within the classification 
should be limited. A continuous system; in which any lubricant within the viscosity range could be given a grade 
number, was first considered, but it was recognized that this would involve either an unduly large number of 
grades or an unduly wide range of permitted kinematic viscosities for each grade. 


For the classification to be of direct use in engineering design calculations, in which the kinematic viscosity of the 
lubricant is only one of the parameters, it is desirable that the viscosity grade width be not more than 10 percent on 
either side of the nominal value. This would reflect a similar order of uncertainty in calculation to that imposed by 
dimensional manufacturing tolerances. This limitation, coupled with the requirement that the number of viscosity 
grades should not be too large, has led to the adoption of a discontinuous system with gaps between the viscosity 
grades. 


The reference temperature for the classification should be selected to be reasonably close to average service 
experience. It should also closely relate to other selected temperatures used to define properties, such as viscosity 
index which can aid in defining a lubricant. A study of a series of possible temperatures indicates that 40°C is 
particularly well suited for purposes of industrial lubricant classification as well as for other properties. This 
viscosity classification is consequently based on kinematic viscosity at 40°C. 


The viscosity designations are identical with those in the well known ASTM/ASLE and BSI classifications. These 
classifications were based on a temperature of 37.8°C. It has been decided to phase out the use of this temperature 
gradually. It is recommended that this should be achieved by allowing a limited period of up to one year during 
which systems using 40°C and 37.8°C would be equally acceptable. It is intended that after this interim period, 
the classification based on 40°C will be the only recognized classification. It should be noted that for most 
lubricants the difference between the kinematic viscosities at 37.8°C and 40°C will be approximately 10 percent 
(see Annex A). This difference is recognized as being of no practical significance in industrial lubrication. 


Although this ISO classification is bound to lead to a number of existing lubricants (possibly including some at 
present widely used) not being accommodated within the classification, there is nothing to prevent the continued 
use of such products by agreement between the supplier and the consumer. The kinematic viscosities of such out 
of classification oils should, however, be determined at 40°C. It is expected, however, that lubricant producers 
will move towards the adjustment of their products so that each product will fall within one of the viscosity grade 
designations; that users will, in the interests of rationalization and the reduction of the number of oils which they 
use, call increasingly for lubricants covered by the classification; and that machine and equipment manufacturers 
and their component suppliers will take due note of the classification in the design stages and in their lubricant 
viscosity recommendations. 


It is not expected that liquid lubricants of every quality, or those designed for very specific purposes, should 
necessarily be available within every viscosity grade of this standard. 


(Continued on third cover) 


IS 9466 : 2020 


Indian Standard 


VISCOSITY CLASSIFICATION FOR INDUSTRIAL 
LIQUID LUBRICANTS 


( First Revision ) 


1 SCOPE 


1.1 This Indian standard establishes a system of 
viscosity classification for industrial liquid lubricants 
and related fluids. This includes mineral oils used as 
lubricants, hydraulic fluids, gear lubricants, compressor 
lubricants, electrical oils and for other applications. 


The usual method for kinematic viscosity determination 
is that specified in IS 1448 (Part 25/Sec 1), but this may 
give anomalous results when used with non-Newtonian 
fluids (that is, those whose coefficient of viscosity 
varies significantly with rate of shear). For such fluids 
it is, therefore, important to state the particular method 
by which viscosity has been determined. 


1.2 It is also recognized that there may be some pure 
chemicals and naturally occurring products, used as 
lubricants, which may not fall within this classification. 


2 REFERENCE 


The following standards contain provisions, which 
through reference in this text constitute the provisions 
of the standard. At the time of publication, the editions 
indicated was valid. All standards are subject to revision 
and parties to agreements based on this standard are 
encouraged to investigate the possibility of applying 
the most recent edition ofthe standard indicated below: 


Title 


Methods of tests for 
petroleum and its products 
Determination of kinematic 
and dynamic viscosity 
(second revision) 


IS No. 


1448 [P : 25/Sec 11: 
2018/ ISO 3104 : 1994 


3 CLASSIFICATION 


3.1 The classification defines 20 viscosity grades in the 
range 2 mm?/s to 3,200 mnY/s at 40.0°C; this covers, 
as far as petroleum-based liquids are concerned, 
approximately the range from kerosene to heavy 
cylinder oils. 


NOTE 一 1 mm?/s = 1 cSt. 


3.2 Each viscosity grade is designated by the nearest 
whole number to its mid-point kinematic viscosity in 
centistokes at 40.0°C, and a kinematic viscosity range 
of + 10 percent of this value is permitted. The 20 
viscosity grades with the limits appropriate to each are 
given in Table 1. 


3.3 The classification is based on the principle that the 
mid-point kinematic viscosity of each grade should 
be approximately 50 percent greater than that of the 
preceding one. The division of each decade into six 
equal logarithmic steps provides such a system and 
permits a uniform progression from decade to decade, 
but in order to provide simple numbers the logarithmic 
series has been rounded off. The maximum deviation 
of the midpoint viscosities from the logarithmic series 
is 2.2 percent. 


3.4 The classification implies no quality evaluation, and 
provides information only on the kinematic viscosity 
at the reference temperature of 40.0°C. The kinematic 
viscosities at other temperatures depend on the 
viscosity/temperature characteristics of the lubricants, 
which are usually reported as viscosity/temperature 
curves or stated in terms of viscosity index (VI). 


3.5 The kinematic viscosities of the same lubricants 
defined by this standard, but identified at other 
temperatures customarily used in some countries, are 
shown in Annex A. Three values of viscosity index have 
been used. These are given here only for the purpose of 
general guidance in understanding or adoption of this 
standard. 


4 DESIGNATION 


The following wording shall be used to designate a 
particular viscosity grade: 


ISO viscosity grade ..... ISO 3448/IS.....) 
which may be abbreviated to: 
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Table 1 ISO Viscosity Classification 
( Clause 3.2) 


ISO Viscosity Grade Mid-Point Kinematic Kinematic Viscosity Limits at 40.0°C, mm?/s 
Viscosity, mm?/s at 40.0°C win 

Min Max 

(1) (2) (3) (4) 

ISO VG 2 2.2 1.98 2.42 
ISO VG 3 3.2 2.88 3:52 
ISO VG 5 4.6 4.14 5.06 
ISO VG7 6.8 6.12 748 
ISO VG 10 10 9.00 11.0 
ISO VG 15 15 13.5 16.5 
ISO VG 22 22 19.8 24.2 
ISO VG 32 32 28.8 35.2 
ISO VG 46 46 41.4 50.6 
ISO VG 68 68 61.2 74.8 
ISO VG 100 100 90.0 110 
ISO VG 150 150 135 165 
ISO VG 220 220 198 242 
ISO VG 320 320 288 352 
ISO VG 460 460 414 506 
ISO VG 680 680 612 748 
ISO VG 1000 1000 900 1100 
ISO VG 1500 1500 1350 1650 
ISO VG 2200 2200 1980 2420 
ISO VG 3200 3200 2880 3520 
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NOTE — The Society of Automotive Engineers (USA) established many years ago standards for identifying and/or classifying the 
viscosity characteristics of lubricants used in automotive engines and gears. Their systems, which are widely known and used in most 
countries of the world, are based on the measurement of kinematic viscosity at temperatures that are considered to represent the normal 
operating range; the nomenclature used is for example SAE 10 W, 20 W and 30 for engine oils (SAE J 300a) and SAE 75 W, 90 and 140 
for gear oils (SAE J 306a). It should be noted that this ISO classification for industrial liquid lubricants is not intended to replace either 
of the SAE systems; on the other hand the latter systems, while they have desirable features for automotive lubricants, are not suitable 
for extension to industrial lubricants in general. 

In this first revision, scope has been modified with the inclusion of gear lubricants and compressive lubricants. 

Two more viscosity grades of VG 2200 and VG 3200 are included. Clause for transition period is removed. This 

revision is technically equivalent to ISO 3448 : 1992 ‘Industrial liquid lubricants — ISO Viscosity classification’. 


For the purpose of deciding whether a particular requirement of this standard is complied with, the final value, 
observed or calculated, expressing the result of a test or analysis, shall be rounded off in accordance with 
IS 2 : 1960 ‘Rules for rounding off numerical values ( revised )’. The number of significant places retained in the 
rounded off value should be the same as that of the specified value in this standard. 


Bureau of Indian Standards 


BIS is a statutory institution established under the Bureau of Indian Standards Act, 2016 to promote harmonious 
development of the activities of standardization, marking and quality certification of goods and attending to 
connected matters in the country. 


Copyright 


BIS has the copyright of all its publications. No part ofthese publications may be reproduced in any form without 
the prior permission in writing of BIS. This does not preclude the free use, in the course of implementing the 
standard, of necessary details, such as symbols and sizes, type or grade designations. Enquiries relating to 
copyright be addressed to the Director (Publications), BIS. 


Review of Indian Standards 


Amendments are issued to standards as the need arises on the basis of comments. Standards are also reviewed 
periodically; a standard along with amendments is reaffirmed when such review indicates that no changes are 
needed; if the review indicates that changes are needed, it is taken up for revision. Users of Indian Standards 
should ascertain that they are in possession of the latest amendments or edition by referring to the latest issue of 
‘BIS Catalogue’ and ‘Standards: Monthly Additions’. 


This Indian Standard has been developed from Doc No.: PCD 25 (14094). 
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